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Description 

[0001] The present invention relates to a method to 
deliver over an access network a data stream requiring 
a particular bandwidth and a particular quality of service, 
as described in the preamble of claim 1 , and to an ac- 
cess network wherein the method is applied, as de- 
scribed in the preamble of claim 7. 
[0002] Such a method is already known in the art, e. 
g. from the document entitled Traffic Management 
Specification', published by the ATM forum technical 
committee on March 1999, version 4.1, reference 
AF-TM-0121 .000. Therein, a method to achieve per- 
formance objectives in an Asynchronous Transfer Mode 
(ATM) network and to protect the network from traffic 
congestion is described. 

[0003] US Patent US5953338A from Northern Tele- 
com Limited discloses an ATM networkwhere each ATM 
switch has a CAC module to determine whether a virtual 
connection (VP.VC) can be connected through that par- 
ticular ATM switch. 

[0004] An access network is that part of a data com- 
munications network that connects the subscribers to 
the core network. The access network may overlay upon 
an established network such as the Public Switched Tel- 
ephone Network (PSTN), typically upon the last few 
miles of the PSTN to serve thinly scattered residential 
subscribers. The trade-off is to get the highest traffic 
concentration ratios across the access network, i.e. less 
equipment and less leased lines, while guaranteeing the 
best network performances to the subscribers. 
[0005] ATM is a candidate technology for the trans- 
port layer between the subscriber and the core network. 
ATM is a connection-oriented cell-based transport tech- 
nique and is intended to support a wide variety of serv- 
ices and applications. At the subscriber premises, a Da- 
ta Communication Equipment (DCE) chops the up- 
stream traffic from a Data Terminal Equipment (DTE) in- 
to data blocks, encapsulates the data blocks into ATM 
cells and transmits the ATM cells over the User Network 
Interface (UNI). The ATM cells are transported over a 
virtual connection, which is set up across the access 
network between the DCE and an edge node of the ac- 
cess network coupled to the core network. The edge 
node extracts the upstream traffic from the ATM cells 
and transmits it over the core network. In the reverse 
direction, the edge node encapsulates the downstream 
traffic from the core network into ATM cells and transmits 
them over the appropriate virtual connection. The edge 
node could also stand for: 

a network element of the access network that is 
coupled to the PSTN, such as a voice gateway, 
a network element of the access network that hous- 
es a service provider or that is coupled via a Local 
Area Network (LAN) to a service provider, 

or any alternative as known to the skilled person. 



[0006] ATM defines a two-level hierarchical connec- 
tion scheme: 

the Virtual Channel (VC) is a connection between 
5 two end systems for a specific service or applica- 
tion, 

the Virtual Path (VP) is a connection between two 
network nodes that transports a large number of si- 
multaneous VCs. 

10 

[0007] A connection can be initiated by any of the two 
end systems involved in the connection or can be pro- 
visioned by a third party, such as a network manager. In 
the latter case, the connection is referred to as Perma- 
15 nent Virtual Channel (PVC) or Permanent Virtual Path 
(PVP). 

[0008] The connection-oriented mode of operation al- 
lows the network to check whether enough resources 
are available for a connection and then to commit some 
20 Quality of Service (QoS) for that connection. The band- 
width and the QoS required for a connection are nego- 
tiated at connection establishment time. The network 
can reserve therefrom the appropriate resources forthis 
connection. The network guarantees that the conges- 
ts tion of the network resources will only occur with a very 
low pre-determined probability. 

[0009] An object of the known method is to meet 
bandwidth and QoS requirements across an ATM net- 
work. Another object is to promote the efficient use of 

30 the network resources. 

[0010] In a preliminary step of the known method, a 
set of parameters is defined for describing the band- 
width and the QoS requirements. 
[0011] The bandwidth requirements are expressed by 

35 means of traffic descriptors featuring the way a source 
may transmit cells overthe network. The Peak Cell Rate 
(PCR) defines the maximum cell rate a source may 
reach. In case of fluctuating cell rate (e.g., because of 
a video compression algorithm), additional descriptors 

40 might be specified to allow the network to allocate re- 
sources more efficiently. 

[0012] The quality of service of a connection relates 
to the cell loss, the delay and the delay variation (also 
called jitter) incurred by the cells transferred over the 

45 connection. 

[0013] Thereupon, appropriately differentiated serv- 
ice categories are defined. Whenever a connection is 
set up, the service category to which that connection re- 
lates and the traffic and QoS parameters relevant to that 

50 service category are specified. 

[0014] The ATM service categories are: 

Unspecified Bit Rate (UBR) service category, 
Constant Bit Rate (CBR) service category, 
55 . real time - Variable Bit Rate (rt-VBR) service cate- 
gory, 

non-real time - Variable Bit Rate (nrt-VBR) service 
category, 
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Available Bit Rate (ABR) service category, 
Guaranteed Frame Rate (GFR) service category. 

[0015] The UBR service category is intended for non- 
real time best effort applications, such as internet brows- 5 
ing, file transfer or e-mail. 

[0016] The CBR service category is used by connec- 
tions that request a static amount of bandwidth that is 
continuously available during the connection lifetime. 
This amount of bandwidth is characterized by the PCR 
value. The source may emit cells at or below the nego- 
tiated PCR (and may also even be silent) at any time 
and for any duration and the QoS commitments still per- 
tain. CBR service is intended for real time applications 
requiring tightly constrained delay, delay variation and 
cell loss ratio, such as video streaming or Voice over IP 
(VoIP). 

[0017] Refer to the above mentioned specif ication for 
further details about the remaining service categories 
and the set of parameters relevant to each category. 
[0018] In a further step of the known method, mech- 
anisms are specified for managing and controlling traffic 
and congestion in ATM networks. These mechanisms 
are: 

Connection Admission Control (CAC), which is de- 
fined as the set of actions taken by the network dur- 
ing the connection set up phase to determine 
whether a connection request can be progressed or 
should be rejected according to the network re- 
sources that remain available for that connection, 
Usage Parameter Control (UPC), which is defined 
as the set of actions taken by the network to monitor 
and, possibly, to enforce the traffic contract at the 
UNI, 

Network Parameter Control (NPC), which is defined 
as the set of actions taken by the network to monitor 
and, possibly, to enforce the traffic contract at the 
Network Node Interface (NNI), 
Feedback control, which is defined as the set of ac- 
tions taken by the network and by the end-systems 
to adjust the traffic submitted on a ATM connection 
according to the state of the network elements 
along that connection, 

Cell Loss Priority (CLP) control, which allows the 
network to discard some lower priority cells to pro- 
tect, as far as possible, the QoS objectives of higher 
priority cells, 

Traffic Shaping, used to achieve a desired modifi- 
cation to the traffic characteristics of a connection. 

[0019] The main objective of the UPC and NPC polic- 
ers is to protect the network resources from malicious, 
as well as unintentional misbehaviour, which can affect 
the QoS of other established connections. This protec- 
tion is achieved by detecting violations of the negotiated 
traffic parameters and by taking appropriate actions, 
such as discarding cells. 



[0020] Most of the ATM based access networks make 
use of PVCs to connect a subscriber's DCE to an edge 
node of the access network. As a matter of fact, the in- 
stalled base of subscriber's DCEs are for the most part 
unable to set up an ATM connection on their own. They 
miss important ATM features (no signalling channel, etc) 
as well as the necessary pieces of information (no ATM 
addressing data, etc). 

[0021 ] A subscriber is provisioned with as many PVCs 
as there are classes of service to support for that sub- 
scriber. Each PVC is assigned a suitable service cate- 
gory in accordance with the known method. 
[0022] A shortcoming of the know method is the very 
loose integration between those PVCs overlaying upon 
the access network and adapted to transport an amount 
of traffic across the access network with a QoS, and the 
higher communication layers submitting traffic thereto. 
The traffic submitted over a virtual connection does not 
necessarily need to conform to the ATM traffic contract 
of that virtual connection. If the real traffic load goes be- 
yond the provisioned bandwidth, a UPC or NPC policer 
will start discarding ATM cells irrespective of the service 
to which the ATM cells relate. Consequently, delivering 
a new service over a connection without any further 
check may alter the integrity of existing services deliv- 
ered over that connection. 

[0023] An object of the present invention is to improve 
service integrity by controlling the right for a service in- 
stance to use the network resources that have been pro- 
visioned for its class of service. 

[0024] According to the invention, this object is 
achieved by the method defined in claim 1 and by the 
access network defined in claim 7. 
[0025] Whenever a subscriber requests a service that 
requires a pre-determined bandwidth across an access 
network with a pre-determined QoS, the service is grant- 
ed or denied according to the resources of the access 
network that remain available to deliver said service to 
said subscriber with said quality of service. 
[0026] First of all, the virtual connection(s) that has 
been provisioned across the access network for that 
class of service and that subscriber is identified. The 
identification step comprises the steps of: 

identifying the edge node of the access network 
through which said service is delivered to said sub- 
scriber, 

translating the data transfer capabilities, as re- 
quired by said service with respect to the data com- 
munication network, into data transfer capabilities, 
as required by said service with respect to the ac- 
cess network, 

retrieving the configuration of the access network, 
identifying which one(s) of the virtual connections 
that have been provisioned between said subscrib- 
er and the so-identified edge node supports the so- 
translated data transfer capabilities, 
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[0027] Next, one checks whether the so-identified vir- 
tual connection(s) can convey the required bandwidth 
with the required QoS wh ile maintaining the QoS agreed 
with the services already sharing that virtual connection, 
[0028] According to the check outcome, said sub- 
scriber is granted or denied said service. 
[0029] By checking upon service request whether an 
access network can accommodate an additional 
amount of traffic, one can further overcome the over pro- 
visioning of the network resources. In the known meth- 
od, the bandwidth and the service category of a PVC is 
determined from a service level agreement between the 
subscriber and the operator. A PVC is allocated the nec- 
essary network resources to convey at any time and for 
any duration the traffic volume agreed with the subscrib- 
er and committed upon by the operator, even though 
that PVC might not be active, i.e. might not convey any 
traffic. An alternative would be to define only UBR PVCs, 
as prevailing in most of the access networks. However, 
the UBR PVCs are intended for best effort traffic and 
thus are helpless for network applications that requires 
QoS commitments for the data transferred across the 
access network. 

[0030] Several embodiments can be thought off that 
realizes the optimization of the network resources in an 
access network across which virtual connections have 
been provisioned to meet traffic and QoS requirements, 
while still improving the integrity of the services deliv- 
ered over those virtual connections. 
[0031] Three of them are defined in the claims 2 and 
8, 3 and 9, 4 and 10 respectively. 
[0032] In the first embodiment (claims 2 and 8), one 
adapts the capacity of the so-identified virtual connec- 
tion for it to convey the required bandwidth with the re- 
quired QoS, provided there are enough resources avail- 
able in the access network to do so, or alternatively pro- 
vided the CAC of the network elements across which 
the virtual connection is established grants the permis- 
sion to do so. One can either provision a suitable band- 
width for that virtual connection or set the policer param- 
eters to allow more cells to cross the UNI and the NNI. 
By fitting closer to the real traffic demand, one can trans- 
port more traffic across the access network than one 
could if the virtual connections were left as provisioned 
initially. 

[0033] In the second and third embodiments (claims 
3 and 9, 4 and 10 respectively), a path is provisioned 
across the access network, over which a number of vir- 
tual connections are multiplexed. The path is provi- 
sioned between the node whereto the subscribers are 
connected and the edge node, or between any interme- 
diate nodes. 

[0034] A path stands for any amount of bandwidth that 
connects a network element of the access network to 
another. It could simply be a physical connection link or 
a logical partition thereof. It could also be a path trans- 
parently cross-connected across the access network, 
such as a PVP in an ATM network. 



[0035] The bandwidth provisioned for the path is de- 
termined from an expected traffic load. The sum of the 
bandwidths provisioned for each virtual connection may 
exceed the bandwidth provisioned for the path, thereby 
5 introducing a non-null probability for a virtual connection 
not getting the bandwidth it has been provisioned for. 
[0036] The multiplexing can be manifold: 

in the second embodiment (claims 3 and 9), the vir- 
io tual connections are aggregated one with each oth- 
eroverthe path, the CAC means being preliminarily 
disabled so as to aggregate more virtual connec- 
tions than there are bandwidth available, 
in the third embodiment (claims 4 and 1 0), a virtual 
'5 connection is dynamically connected to the path 
when the first service to be delivered over that con- 
nection is granted, and dynamically disconnected 
when the last granted service is completed. 

20 [0037] In both embodiments, one further identifies the 
path over which the so-identified virtual connection is 
multiplexed, next one checks whether the so-identified 
path can convey the required bandwidth with the re- 
quired QoS while maintaining the QoS agreed with the 
25 subscribers already sharing that path. This additional 
checking step is a requisite for preserving the integrity 
of the services delivered over the path. 
[0038] Another characterizing embodiment of the 
present invention is defined in the claims 5 and 6. The 
30 bandwidth provisioned for the path is determined ac- 
cording to a statistical traffic law, given a number of vir- 
tual connections multiplexed over the path, an estimat- 
ed or measured traffic load per user and a service deny 
probability. The way around, a path may also get a pre- 
35 determined bandwidth, such as the one enforced by a 
physical link. Then, the number of virtual connections 
that are multiplexed over the path is determined accord- 
ing to a traffic law, given that pre-determined available 
bandwidth, an estimated or measured traffic load perus- 
40 er and a service deny probability. The traffic law could 
be for instance the Erlang law, assuming a Poisson dis- 
tribution of the network usage over the subscribers. 
[0039] It is to be noticed that the term 'comprising', 
used in the claims, should not be interpreted as being 
45 restricted to the means listed thereafter. Thus, the scope 
of the expression 'a device comprising means A and B 1 
should not be limited to devices consisting only of com- 
ponents A and B. It means that with respect to the 
present invention, the only relevant components of the 
so device are A and B. 

[0040] Similarly, it is to be noticed that the term 'cou- 
pled', also used in the claims, should not be interpreted 
as being restricted to direct connections only. Thus, the 
scope of the expression 'a device A coupled to a device 
55 B' should not be limited to devices or systems wherein 
an output of device A is directly connected to an input 
of device B. It means that there exists a path between 
an output of A and an input of B which may be a path 
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including other devices or means. 
[0041] The above and other objects and features of 
the invention will become more apparent and the inven- 
tion itself will be best understood by referring to the fol- 
lowing description of an embodiment taken in conjunc- 
tion with the accompanying drawings wherein: 

fig. 1 represents an access network ACCESS ac- 
cording to the invention, 

fig. 2 represents the virtual connections provisioned 
across the access network ACCESS to deliver vid- 
eo on demand with a guaranteed QoS. 

[0042] In a preferred embodiment of the present in- 
vention, the access network ACCESS is an ATM based 
data communication network that connects a plurality of 
subscribers USR1 to USRN to a core network CORE. 
The core network CORE is part of an IP based data com- 
munication network, such as the Internet. 
[0043] The access network ACCESS comprises the 
following distinctive network elements: 

an access node ANOD, 
an edge node ENOD. 

[0044] The access network ACCESS furthercompris- 



an access resource controller ARC, 
a network manager NM. 

[0045] The subscribers USR1 to USRN are coupled 
to the access node ANOD. At respective ones of the 
subscriber premises, for instance at USRi with i being 
an integerfrom 1 to N, aDTETERMi, such as a personal 
computer, is coupled to a DCE MODEMi, such as a Dig- 
ital Subscriber Line (DSL) modem. The DCE MODEMi 
is coupled via a transmission line, such as an unshielded 
twisted copper conductor pair, to the access node AN- 
OD. 

[0046] The access node ANOD is coupled to the edge 
nodes ENOD. The edge nodes ENOD is coupled to the 
core network CORE, so is the access resource control- 
ler ARC. The network manager NM is coupled to net- 
work elements of the access network ACCESS, includ- 
ing - but not restricted to - the network elements ANOD 
and ENOD. 

[0047] The access node ANOD accommodates the 
protocol suites applicable to the traffic planes, the sig- 
nalling planes and the management planes terminating 
at or relayed across any of its physical ports, as well as 
all the necessary hardware components for those 
planes to operate. 

[0048] More specifically and with respect to the scope 
of the present invention, the access node ANOD accom- 
modates a plurality of physical Input/Output (I/O) ports 
adapted to terminate an electrical signal of a subscriber 
line, such as a DSL signal, and a plurality of physical I/ 



O ports adapted to terminate an electrical or optical sig- 
nal from a network element of the access network AC- 
CESS, such as an optical STM-1 signal. The access 
node ANOD comprises an ATM switch fabric to switch 

5 ATM cells from any incoming ATM virtual channel to any 
outgoing ATM virtual channel. The access node ANOD 
accommodates the necessary queuing means on the 
ATM egress ports. To meet ATM QoS requirements, the 
access node ANOD implements a suitable cell sched- 

io uling policy in association with ATM traffic management 
functions, including - but not restricted to - CAC, UPC, 
NPC and CLP. The access node ANOD houses an agent 
to carry out management operations upon request from 
the network manager NM. As an example, the access 

is node may be requested to provision a PVC with a given 
bandwidth and a given QoS on any ATM port. None of 
these components is shown in fig. 1 for reasons of read- 
ability. 

[0049] The access node ANOD could be for instance 
20 a Digital Subscriber Line Access Multiplexer (DSLAM). 
[0050] The edge node ENOD accommodates the pro- 
tocol suites applicable to the traffic planes, the signalling 
planes and the management planes terminating at or 
relayed across any of its physical ports, as well as all 
25 the necessary hardware components for those planes 
to operate. 

[0051] More specifically, the edge node ENOD ac- 
commodates a plurality of physical I/O ports adapted to 
terminate an electrical or optical signal from a network 

30 element of the access network ACCESS, and a plurality 
of physical I/O ports adapted to terminate an electrical 
or optical signal from a network element of the core net- 
work CORE, such as a 1 Gigabit Ethernet signal. The 
edge node ENOD is adapted to extract the IP traffic from 

35 an incoming ATM virtual channel and to forward it to the 
core network CORE, and vice-versa. Traffic forwarding 
is achieved by maintaining on a per subscriber session 
basis a cross-reference table associating the identifier 
of an ATM virtual channel with the IP address of the sub- 

40 scriber to which that virtual channel relates. Traffic for- 
warding could possibly rely upon Protocol Control Infor- 
mation (PCI) of the data packets. The edge node ENOD 
accommodates the necessary queuing means on the 
ATM egress ports. To meet ATM QoS requirements, the 

45 edge node ENOD implements a suitable cell scheduling 
policy in association with ATM traffic management func- 
tions, including - but not restricted to - CAC, NPC and 
CLP. The edge node ENOD is adapted to terminate a 
subscriber point-to-point dial-in session, such as a PP- 

50 PoE session, which is established across the access 
network ACCESS over an ATM virtual channel. The 
edge node ENOD accommodates Authentication Au- 
thorization and Accounting (AAA) means, directly or 
through a dedicated server. The edge node ENOD may 

55 further accommodate firewall means, caching means, " 
etc. The edge node ENOD houses an agent to carry out 
management operations upon request from the network 
manager NM. None of these components is shown in 
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fig. 1 for reasons of readability. 

[0052] The edge node ENOD could be for instance a 
Broadband Access Server (BAS). 
[0053] The access resource controller ARC is a com- 
puting station comprising a Pentium III processor sup- s 
plied by Intel Corp, as well as all the necessary hardware 
as known to the skilled person, such as random access 
memory, a hard disk, an interruption controller, a DMA 
controller, a graphic card, I/O peripherals. 
[0054] The access resource controller ARC imple- io 
ments a Bandwidth on Demand (BoD) interface across 
which a service provider requests for a subscriber a pre- 
determined bandwidth across the access network AC- 
CESS with a pre-determined QoS. The required band- 
width is granted for a period of time, the value of which 
being specified by the service provider. The required 
bandwidth and the required QoS are both specified with 
respect to the IP data communication network. The re- 
quired bandwidth is defined as the upper bound of the 
IP throughput required to deliver the service to the sub- so 
scriber. The required QoS is defined as the IP class of 
service to which the service relates, such as the differ- 
entiated service code point. Quantified objectives may 
further be specified for the packet loss ratio, the packet 
delay and the packet jitter. 25 
[0055] The access resource controller ARC is adapt- 
ed to: 

communicate via the core network CO RE with serv- 
ice providers, by implementing the appropriate IP 30 
protocol suite, 

retrieve the configuration data of the access net- 
work ACCESS, 

identify the resources of the access network AC- 
CESS that have been provisioned for a class of 35 
service and for a subscriber, 
maintain bandwidth counter on a per ATM connec- 
tion basis, each bandwidth counter holding the val- 
ue of the bandwidth that remains available for a con- 
nection, 40 
check whether an ATM connection can convey a re- 
quired bandwidth with a required QoS. 

[0056] The network manager NM of the access net- 
work ACCESS is a computing station, such as one of 45 
the above mentioned type. 

[0057] The network manager NM accommodates the 
protocol suite applicable on the interface between the 
network manager NM and the network agents, such as 
the Q.3 protocol suite. The network manager NM makes so 
use of a Management Information Base (MIB) abstract- 
ing the resources of the access network ACCESS into 
managed objects and defining the management opera- 
tions those managed objects may support. Dealing with 
the present invention, the network manager NM is ss 
adapted to provision a given bandwidth across the ac- 
cess network ACCESS with a given QoS, being a PVC 
or a PVP, by issuing the appropriate management com- 



mands to the appropriate agents. 
[0058] The subscribers USR1 to USRN are commit- 
ted a service level agreement, which includes a guaran- 
teed IP throughput for streaming application such as ra- 
dio or video broadcasting. A service deny probability is 
mentioned therein, notifying the subscriberthat he might 
not get the committed bandwidth with a pre-determined 
probability. 

[0059] Thereupon, PVCs with suitable ATM service 
categories are configured between the subscribers 
USR1 to USRN and the edge node ENOD. In the pre- 
ferred embodiment, each subscriber is supplied with a 
UBR PVC for best effort traffic and a CBR PVC for real- 
time traffic. The PCR of the CBR PVCs is determined 
from the committed IP throughput by including the over- 
head introduced by the access network ACCESS, such 
as PPPoE overhead, and by translating the resulting 
throughput into ATM cell rate. 

[0060] The forwarding of the traffic onto the right PVC 
is out of the scope of the present invention. An algorithm 
based upon the class of service to which the data pack- 
ets relate is one possible solution, out of a number of 
valid alternatives as known to the skilled person. The 
traffic bifurcation is performed in the subscriber's DCE 
MODEMi for the upstream traffic, and in the edge node 
ENOD for the downstream traffic. 
[0061] The network manager NM requests the agents 
of the access node ANOD and the edge node ENOD to: 

- provision N UBR PVCs U11 to U1N between re- 
spective ones of the subscriber's DCEs MODEM1 
to MODEMN and the access node ANOD, 
provision N UBR PVCs U21 to U2N between the 
access node ANOD and the edge node ENOD, 
connect the N PVCs U11 to U1N with respective 
ones of the N PVCs U21 to U2N, thereby providing 
N end-to-end UBR connections U1 to UN between 
respective ones of the subscribers USR1 to USRN 
and the edge node ENOD, 

provision N CBR PVCs C11 to C1N between re- 
spective ones of the subscriber's DCEs MODEM1 
to MODEMN and the access node ANOD, 
provision N CBR PVCs C21 to C2N between the 
access node ANOD and the edge node ENOD, 
connect the N PVCs C11 to C1N with respective 
ones of the N PVCs C21 to C2N, thereby providing 
N end-to-end CBR connections C1 to CN between 
respective ones of the subscribers USR1 to USRN 
and the edge node ENOD, 

provision a CBR PVP C between the access node 
ANOD and the edge node ENOD, the bandwidth of 
which being determined from the real-time traffic 
expected for the subscribers USR1 to USRN, 
disable the CAC means on the ports of the access 
node ANOD where the PVP C has been provi- 
sioned, 

disable the CAC means on the ports of the edge 
node ENOD where the PVP C has been provi- 
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sioned, 

aggregate the N PVCs C1 to CN over the PVP C. 

[0062] Only a few connections are shown in the fig. 2 
in order to not overload the drawing. 
[0063] The PCR to be provisioned for the PVP C is 
derived from the Erlang B formula. This formula is used 
to calculate the Flow Blocking Probability (FBP) of a 
multiplexing device: 



FBP(n,p,m) = 



(n ■ pY lm\ 



[0064] In this formula, n denotes the number of inputs 
of said multiplexing device, m denotes the number of 
outputs and p denotes the mean load at the n inputs, p 
is comprised between 0 (an input is never used) and 1 
(an input is always used). The multiplexing ratio of said 
multiplexing device is n/m. 

[0065] The value of m is calculated with fixed values 
of n and p and a desired FBP. A typical value for the 
desired FBP is 10 -4 , a typical value for p is 10" 1 . The 
calculation process makes use of an iterative process, 
calculating the value of FBPfor increasing values of m, 
until the value for FBP obtained using the Erlang B for- 
mula is smaller than the desired FBP. 
[0066] The aggregation of the PVCs C1 to CN over 
the PVP C can be assimilated to such a multiplexing de- 
vice wherein: 

- n= N, 

FBP is the above mentioned service deny probabil- 
ity, 

- the PCR of the PVP C is m times the PCR of the 
PVC Ci. 

[0067] Following the request from the network man- 
ager NM, the agents of the access node ANOD and the 
edge node ENOD carry out resource assignment and 
connection activation. At that stage, the pre-configura- 
tion of the access network ACCESS is completed in con- 
formance with the present invention. 
[0068] The configuration data of the access network 
ACCESS are encoded in a file, which is subsequently 
loaded into the access resource controller ARC by 
means of a floppy disk. 

[0069] In the following, the operation of the preferred 
embodiment will be described by reference to a service 
provider VOD coupled to the core network CORE and 
delivering to the subscribers USR1 to USRN videos on 
demand. 

[0070] A subscriber USRi requests a video V to the 
service provider VOD via the UBR connection Ui and 
next via the core network CORE. 
[0071] The video V requires a bandwidth BJP with a 
QoS Q_IP for a period of time T. The service provider 



VOD requests the access resource controller ARC via 
the core network CORE whether it can be granted those 
resources for the subscriber USRi. 
[0072] First of all, the access resource controller ARC 

5 translates the IP data transfer capabilities as required 
by the service provider VOD into ATM data transfer ca- 
pabilities. BJP is translated into B_ATM by including the 
overhead introduced by the access network ACCESS 
and by translating the resulting throughput into ATM cell 

io rate. Q_IP is translated into Q_ATM by matching the IP 
class of service required by the service provider with a 
suitable ATM service category, possibly assigning val- 
ues to the cell loss, cell delay and cell jitter objectives. 
[0073] The access resource controller ARC retrieves 

'5 the configuration of the access network ACCESS and 
identifies the PVC Ci as being capable of conveying the 
required bandwidth B_ATM with the required QoS 
Q_ATM between the edge node ENOD and the sub- 
scriber USRi. Next, the access resource controller ARC 

20 looks for any contention point in the access network that 
may narrow the original bandwidth. The access re- 
source controller ARC identifies the PVP C as such. 
[0074] A set of counters hold the value of the band- 
width that remains available for the PVCs C1 to CN and 

25 for the PVP C. These counters are decremented when- 
ever bandwidth is granted to a service provider and in- 
cremented when the resources are released. 
[0075] The access resource controller ARC checks 
whether the counter related to the PVC Ci and the PVP 

30 c are both greater or equal than B_ATM. If so, the band- 
width is granted and both counters are decremented ac- 
cordingly. A timer is set to T seconds and started there- 
from. Upon timer expiry, both counter are incremented 
back to their original value. 

35 [0076] Eventually, the access resource controller 
ARC grants or denies the required bandwidth to the 
service provider VOD via the core network CORE, which 
in turns grants or denies the video V to the subscriber 
USRi via the core network CORE and next via the UBR 

40 connection Ui. 

[0077] If the service is granted, the ordered video V 
starts being broadcasted to the subscriber USRi. The 
video data packets are flagged with a suitable class of 
service value and are transmitted over the core network 

45 CORE. The data packets are routed through the core 
network CORE up to the edge node ENOD, wherein 
they are encapsulated into ATM ceils and delivered over 
the CBR connection Ci to the subscriber USRi. 
[0078] In the preferred embodiment, the same band- 
so width is provisioned for the upstream and downstream 
traffic. ATM support asymmetric connection wherein the 
PCR specified for the egress direction is distinct from 
the PCR specified for the ingress direction. Such a fea- 
ture could be helpful for an Asymmetric Digital Subscrib- 

55 er Line (ADSL) access wherein the upstream traffic is 
allocated a lower bandwidth on the subscriber line por- 
tion than the downstream traffic is. The reservation and 
the supervision of the resources would then be instan- 
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tiated on a per traffic flow direction basis. 
[0079] In an alternative embodiment of the present in- 
vention, the access resource controller ARC would be 
coupled to the network manager NM to retrieve the con- 
figuration of the access network ACCESS. The access 
resource controller ARC may load the configuration of 
the access network ACCESS from the network manager 
NM via a M3 interface, as defined in the document en- 
titled 'Customer Network Management for ATM Public 
network Service (M3 Specification)', published by the 
ATM forum technical committee on October 1994, revi- 
sion 1.04, reference AF-NM-001 9.000. The access re- 
source controller could also dump a file, e.g. through an 
FTAM session, wherein the configuration of the access 
network ACCESS has been encoded according to a pro- 
prietary-format. 

[0080] In an alternative embodiment of the present in- 
vention, the access resource controller ARC would be 
coupled to the access node ANOD and to the edge node 
ENOD to read local performance counters. The access 
node ANOD and the edge node ENOD would implement 
counters measuring the occupied bandwidth on a per 
ATM connection basis. Upon bandwidth request, the ac- 
cess resource controller ARC would check whether a 
PVC or a PVP can convey the required bandwidth by 
reading the real-time value of the corresponding 
counters and by checking whether the PVC or the PVP 
can further accommodate the additional bandwidth. In 
so doing, the access resource controller does not need 
to maintain any counter or any timer on its own. 
[0081] In an alternative embodiment of the present in- 
vention, PVCs with other ATM service categories would 
be provisioned, such as rt-VBR or ABR service catego- 
ry. The bandwidth required via the BoD interface would 
further include additional parameters along with the 
maximum IP throughput, such as the mean IP through- 
put or the minimum required IP throughput. In so doing, 
the access resource controller ARC would reserve the 
network resources more efficiently by relying on the sta- 
tistical averaging of non-correlated traffic flows aggre- 
gated to each other. 

[0082] A person skilled in the art could consider any 
other label switched technology than ATM, such as 
MPLS or frame relay technology, as a valid alternative 
for the transport layer in the access network ACCESS. 
[0083] A final remark is that embodiments of the 
present invention are described above in terms of func- 
tional blocks. From the functional description of these 
blocks, given above, it will be apparent for a person 
skilled in the art of designing electronic devices how em- 
bodiments of these blocks can be manufactured with 
well-known electronic components. A detailed architec- 
ture of the contents of the functional blocks hence is not 
given. 

[0084] While the principles of the invention have been 
described above in connection with specific apparatus, 
it is to be clearly understood that this description is made 
only by way of example and not as a limitation on the 



scope of the invention, as defined in the appended 
claims. 



5 Claims 

1 . A method to deliver over an access network a data 
stream requiring a particular bandwidth and a par- 
ticular quality of service, said method comprising 

10 the step of provisioning a plurality of virtual circuits 
capable of meeting bandwidth and quality of service 
requirements between a plurality of users coupled 
to said access network, and an access server of 
said access network coupled to a content provider 

15 operable to deliver said data stream, 

characterized in that, after a particular user has 
requested said data stream from said content pro- 
vider, and if said particular user lacks support for 
negotiating or acknowledging said particular band- 

20 width through said access network with said partic- 
ular quality of service, said method further compris- 
es the steps of: 

identifying, in a central control unit of said ac- 
25 cess network, a virtual circuit out of said plural- 

ity of virtual circuits capable of guaranteeing 
said particular quality of service between said 
particular user and said access server, 
checking, in said central control unit, whether 
30 said virtual circuit can convey said particular 

bandwidth, 

according to the outcome of said checking step, 
allowing said data stream to be delivered over 
said virtual circuit to said particular user, or dis- 
ss allowing said data stream to be delivered to 
said particular user. 

2. A method according to claim 1 , characterized in 
that said method further comprises the steps of: 

40 

if said virtual circuit cannot convey said partic- 
ular bandwidth , check additionally whether said 
access network can accommodate said partic- 
ular bandwidth between said particular user 
45 and said access server, 

according to the outcome of said additional 
checking step: 

adapting the capacity of said virtual circuit for it 
so to convey said bandwidth and allowing said da- 

ta stream to be delivered over said virtual circuit 
to said particular user, 

else disallowing said data stream to be deliv- 
ered to said particular user. 

55 

3. A method according to claim 1 , characterized in 
that said method comprises the preliminary steps 
of: 
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provisioning a virtual path across said access 
network, the bandwidth of which being deter- 
mined from a traffic load expected from said 
plurality of users, 

aggregating said plurality of virtual circuits over 
said virtual path, 

disabling any connection admission control 
means in said access network that may prevent 
from aggregating said plurality of virtual circuits 
over said virtual path, 

and in that said method further comprises the steps 
of: 



An access network operable to convey a data 
stream requiring a particular bandwidth and a par- 
ticular quality of service, and comprising: 

an access server coupled to a content provider 
operable to deliver said data stream, 
administration means adapted to provision a 
plurality of virtual circuits capable of meeting 
bandwidth and quality of service requirements 
between a plurality of users coupled to said ac- 
cess network, and an access server of said ac- 
cess network coupled to a content provider op- 
erable to deliver said data stream, 



if said virtual circuit can convey said particular 
bandwidth, checking additionally whether said 
virtual path can convey said particular band- 
width, 

according to the outcome of said additional 
checking step, allowing said data stream to be 
delivered over said virtual circuit to said partic- 
ular user, or disallowing said data stream to be 
delivered to said particular user. 

A method according to claim 1 , characterized in 
that said method comprises the preliminary step of 
provisioning a virtual path across said access net- 
work, the bandwidth of which being determined 
from a traffic load expected from said plurality of us- 
ers, and in that said method further comprises the 
steps of: 

if said virtual circuit can convey said particular 
bandwidth, checking additionally whether said 
virtual path can convey said particular band- 
width, 

according to the outcome of said additional 
checking step, 

connecting said virtual circuit to said virtual 
path and allowing said data stream to be deliv- 
ered over said virtual circuit to said particular 
user, 

else disallowing said data stream to be deliv- 
ered to said particular user. 

A method according to claim 3 or 4, characterized 
in that the bandwidth of said virtual path is deter- 
mined according to a statistical traffic law, given a 
number of virtual circuits multiplexed over said vir- 
tual path, a traffic load per user and a service deny 
probability. 

A method according to claim 3 or 4, characterized 
in that the number of virtual circuits multiplexed 
over said virtual path is determined according to a 
statistical traffic law, given a bandwidth of said vir- 
tual path, a traffic load per user and a service deny 
probability. 



characterized in that said access network further 
comprises a central control unit adapted to, after a 
particular user has requested said data stream from 
said content provider, and if said particular user 
lacks support for negotiating or acknowledging 
through said access network said particular band- 
width with said particular quality of service: 

identify a virtual circuit out of said plurality of 
virtual circuits capable of guaranteeing said 
particular quality of service between said par- 
ticular user and said access server, 
check whether said virtual circuit can convey 
said particular bandwidth, 
according to the outcome of said checking step, 
allow said data stream to be delivered over said 
virtual circuit to said particular user, or disallow 
said data stream to be delivered to said partic- 
ular user. 

8. An access network according to claim 7, charac- 
terized in that said central control unit is coupled 
to said administration means, in that said adminis- 
tration means are further adapted to adapt the ca- 
pacity of said virtual circuit, and in that said central 
control unit is further adapted to: 

if said virtual circuit cannot convey said partic- 
ular bandwidth, check additionally whether said 
access network can accommodate said band- 
width between said particular user and said ac- 
cess server, 

according to the outcome of said additional 
checking step: 

trigger said administration means to adapt 
the capacity of said virtual circuit for it to 
convey said bandwidth and allow said data 
stream to be delivered over said virtual cir- 
cuit to said particular user, 
else disallow said data stream to be deliv- 
ered to said particular user. 

9. An access network according to claim 7, charac- 
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terized in that said administration means are fur- 
ther adapted to 

provision a virtual path across said access net- 
work, the bandwidth of which being determined 
from a traffic load expected from said plurality 
of users, 

aggregate said plurality of virtual circuits over 
said virtual path, 

disable any connection admission control 
means in said access network that may prevent 
from aggregating said plurality of virtual circuits 
over said virtual path, 

and in that said central control unit is further adapt- 
ed to: 

if said virtual circuit can convey said particular 
bandwidth, check additionally whether said vir- 
tual path can convey said particular bandwidth, 
according to the outcome of said additional 
checking step, allow said data stream to be de- 
livered over said virtual circuit to said particular 
user, or disallow said data stream to be deliv- 
ered to said particular user. 

10. An access network according to claim 7, charac- 
terized in that said central control unit is coupled 
to said administration means, in that said adminis- 
tration means are further adapted to: 

provision a virtual path across said access net- 
work, the bandwidth of which being determined 
from a traffic load expected from said plurality 
of users, 

connect said plurality of virtual circuits to said 
virtual path, 

and in that said central control unit is further adapt- 
ed to: 

if said virtual circuit can convey said particular 
bandwidth, checking additionally whether said 
virtual path can convey said particular band- 
width, 

according to the outcome of said additional 
checking step, 

trigger said administration means for it to 
connect said virtual circuit to said virtual 
path and allow said data stream to be de- 
livered over said virtual circuit to said par- 
ticular user, 

else disallow said data stream to be deliv- 
ered to said particular user. 



Patentansprilche 

1. Ein Verfahren, urn auf einem Zugangsnetz einen 
Datenstrom bereitzustellen, der eine bestimmte 
Bandbreite und eine bestimmte Dienstgute erfor- 
dert, wobei das Verfahren den Schritt der Bereitstel- 
lung einer Vielzahl von virtuellen Verbindungen um- 
fasst, die in der Lage sind, die Anforderungen an 
die Bandbreite und die Dienstgute einer Vielzahl 
von Benutzern zu erfiillen, die an das Zugangsnetz 
angeschlossen sind, und der Bereitstellung eines 
Zugangs-Servers des Zugangsnetzes, der an einen 
Inhaltsanbieter angeschlossen ist, der den Daten- 
strom liefert, 

dadurch gekennzeichnet, dass, nachdem ein be- 
stimmter Benutzer den Datenstrom von dem In- 
haltsanbieter angefordert hat, und wenn dem be- 
stimmten Benutzer die Unterstiitzung fehlt, um die 
bestimmte Bandbreite iiber das Zugangsnetz mit 
der bestimmten Dienstgute auszuhandeln oder zu 
bestatigen, das Verfahren weiterhin fotgende 
Schritte umfasst: 

In einer zentralen Steuerungseinheit des Zu- 
gangsnetzes Erkennung einer virtuellen Ver- 
bindung aus der Vielzahl virtueller Verbindun- 
gen, die in der Lage sind, die bestimmte Dienst- 
gute zwischen dem bestimmten Benutzer und 
dem Zugangs-Serverzu garantieren, 
In der zentralen Steuerungseinheit Uberpru- 
fung, ob die virtuelle Verbindung die bestimmte 
Bandbreite iibertragen kann, 
Entsprechend dem Ergebnis des Uberpru- 
fungsschrittes Zulassen, dass der Datenstrom 
iiber die virtuelle Verbindung an den bestimm- 
ten Benutzer geliefert wird, oder Verbieten, 
dass der Datenstrom an den bestimmten Be- 
nutzer geliefert wird. 

2. Ein Verfahren gemaB Anspruch 1, dadurch ge- 
kennzeichnet, dass das Verfahren weiterhin fol- 
gende Schritte umfasst: 

Wenn die virtuelle Verbindung die bestimmte 
Bandbreite nicht iibertragen kann, zusatzlich 
die Uberpriifung, ob das Zugangsnetz die be- 
stimmte Bandbreite zwischen dem bestimmten 
Benutzer und dem Zugangs-Server iibertragen 
kann, 

Entsprechend dem Ergebnis des zusatzlichen 
Uberprtifungs-Schrittes: 

Anpassung der Kapazitat der virtuellen 
Verbindung an die Ubertragung der Band- 
breite und Zulassen, dass der Datenstrom 
iiber die virtuelle Verbindung an den be- 
stimmten Benutzer geliefert wird, 
andernfalls Verbieten, dass der Daten- 
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strom an den bestimmten Benutzer gelie- 
fert wird. 

3. Ein Verfahren gemaB Anspruch 1 , dadurch ge- 
kennzeichnet, dass das Verfahren folgende vor- 
ausgehende Schritte umfasst: 

Bereitstellung einer virtuellen Verbindung im 
Zugangsnetz, deren Bandbreite von einer Ver- 
kehrslast bestimmt wird, die von der Vielzahl 
der Benutzer erwartet wird, 
Zusammenfassen der Vielzahl von virtuellen 
Verbindungen iiber den virtuellen Pfad, 
Sperren aller Verbindungs-Zutritts-Steue- 
rungs-Mittel im Zugangsnetz, die verhindern 
konnten, dass die Vielzahl von virtuellen Ver- 
bindungen iiber den virtuellen Pfad zusam- 
mengefasst wird, 

und dadurch, dass das Verfahren weiterhin folgen- 
de Schritte umfasst: 

Wenn die virtuelle Verbindung die bestimmte 
Bandbreite iibertragen kann, zusatzlich die 
Oberprufung, ob dervirtuelle Pfad die bestimm- 
te Bandbreite iibertragen kann, 
Entsprechend dem Ergebnis des zusatzlichen 
Oberpriifungs-Schrittes Zulassen, dass der 
Datenstrom iiber die virtuelle Verbindung an 
den bestimmten Benutzer geliefert wird, oder 
Verbieten, dass der Datenstrom an den be- 
stimmten Benutzer geliefert wird. 

4. Ein Verfahren gemaB Anspruch 1 , dadurch ge- 
kennzeichnet, dass das Verfahren den vorausge- 
henden Schritt der Konfiguration eines virtuellen 
Pfades im Zugangsnetz umfasst, dessen Bandbrei- 
te von einer Verkehrslast bestimmt wird, die von der 
Vielzahl der Benutzer erwartet wird und dadurch, 
dass das Verfahren weiterhin folgende Schritte um- 
fasst: 



statistischen Verkehr bestimmt wird, wobei eine An- 
zahl von virtuellen Verbindungen, die iiber den vir- 
tuellen Pfad gemultiplext werden, eine Verkehrslast 
pro Benutzer und eine Wahrscheinlichkeit fur das 
Zuriickweisen des Dienstes gegeben ist. 

Ein Verfahren gemaB Anspruch 3 oder 4, dadurch 
gekennzeichnet, dass die Anzahl von virtuellen 
Verbindungen, die iiber den virtuellen Pfad gemul- 
tiplext werden, entsprechend einer GesetzmaBig- 
keit fur statistischen Verkehr bestimmt wird, wobei 
eine Bandbreite des virtuellen Pfades, eine Ver- 
kehrslast pro Benutzer und eine Wahrscheinlichkeit 
fur das Zuriickweisen des Dienstes gegeben ist. 

Ein Zugangsnetz, das einen Datenstrom ubertragt, 
der eine bestimmte Bandbreite und eine bestimmte 
Dienstgiite erfordert, und das folgendes umfasst: 

Einen Zugangs-Server, der mit einem Inhalts- 
anbieterverbunden ist, der den Datenstrom lie- 
fert, 

Verwaltungs-Mittel, die so angepasst sind, 
dass sie eine Vielzahl von virtuellen Verbindun- 
gen bereitstellen, die in der Lage sind, die An- 
forderungen an die Bandbreite und die Dienst- 
giite zwischen einer Vielzahl von Benutzern, 
die mit dem Zugangsnetz verbunden sind, und 
einem Zugangs-Server des Zugangsnetzes, 
der mit einem Inhaltsanbieter verbunden ist, 
der den Datenstrom liefert, einzuhalten, 

dadurch gekennzeichnet, dass das Zugangsnetz 
weiterhin eine zentrale Steuerungseinheit enthalt, 
die so angepasst ist, dass sie, nachdem ein be- 
stimmter Benutzer den Datenstrom vom Inhaltsan- 
bieter angefordert hat, und wenn dem bestimmten 
Benutzer die Unterstutzung fehlt, um die bestimmte 
Bandbreite iiber das Zugangsnetz mit der bestimm- 
ten Dienstgiite auszuhandeln oder zu bestatigen, 
folgendes ausfiihrt: 



Wenn die virtuelle Verbindung die bestimmte 
Bandbreite iibertragen kann, zusatzlich die 
Oberprufung, ob dervirtuelle Pfad die bestimm- 45 
te Bandbreite iibertragen kann, 
Entsprechend dem Ergebnis des zusatzlichen 
Uberpriifungs-Schrittes, 

Verbinden der virtuellen Verbindung mit dem 
virtuellen Pfad und Zulassen, dass der Daten- so 
strom iiber die virtuelle Verbindung an den be- 
stimmten Benutzer geliefert wird, 
andernfalls Verbieten, dass der Datenstrom an 
den bestimmten Benutzer geliefert wird. 

55 

5. Ein Verfahren gemaB Anspruch 3 oder 4, dadurch 
gekennzeichnet, dass die Bandbreite des virtuel- 
len Pfades entsprechend einer GesetzmaBigkeit fur 



Erkennung einer virtuellen Verbindung aus der 
Vielzahl virtueller Verbindungen, die in der La- 
ge sind, die bestimmte Dienstgiite zwischen 
dem bestimmten Benutzer und dem Zugangs- 
Server zu garantieren, 

Oberprufung, ob die virtuelle Verbindung die 
bestimmte Bandbreite iibertragen kann, 
Entsprechend dem Ergebnis des Oberprii- 
fungsschrittes Zulassen, dass der Datenstrom 
iiber die virtuelle Verbindung an den bestimm- 
ten Benutzer geliefert wird, oder Verbieten, 
dass der Datenstrom an den bestimmten Be- 
nutzer geliefert wird. 

8. Ein Zugangsnetz gemaB Anspruch 7, dadurch ge- 
kennzeichnet, dass die zentrale Steuerungsein- 
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heit mit den Verwaltungs-Mitteln verbunden ist, da- 
durch, dass die Verwaltungs-Mittel weiterhin so an- 
gepasst sind, dass sie die Kapazitat der virtuellen 
Verbindung anpassen und dadurch, dass die zen- 
trale Steuerungseinheit weiterhin so angepasst ist, s 
folgendes zu tun: 

Wenn die virtuelle Verbindung die bestimmte 
Bandbreite nicht iibertragen kann, zusatzlich 
Uberpriifung, ob das Zugangsnetz die Band- 10 
breite zwischen dem bestimmten Benutzer und 
dem Zugangs-Server iibertragen kann, 
Entsprechend dem Ergebnis des zusatzlichen 
Uberprufungs-Schrittes: 

15 

Aktivieren der Verwaltungs-Mittel zur An- 
passung der Kapazitat der virtuellen Ver- 
bindung, um die Bandbreite zu ubertragen 
und es zu erlauben, dass der Datenstrom 
iiber die virtuelle Verbindung an den be- 20 
stimmten Benutzer geliefert wird, 
andernfalls Verbieten, dass der Daten- 
strom an den bestimmten Benutzer gelie- 
fert wird. 

25 

9. Ein Zugangsnetz gemaB Anspruch 7, dadurch ge- 
kennzelchnet, dass die Verwaltungs-Mittel weiter- 
hin so angepasst sind, folgendes zu tun: 

Bereitstellung eines virtuellen Pfades im Zu- 30 
gangsnetz, dessen Bandbreite von einer Ver- 
kehrslast bestimmt wird, die von der Vielzahl 
der Benutzer erwartet wird, 
Zusammenfassen der Vielzahl von virtuellen 
Verbindungen iiber den virtuellen Pfad, 35 
Sperren aller Verbindungs-Zutritts-Steue- 
rungs-Mittel im Zugangsnetz, die verhindern 
konnten, dass die Vielzahl von virtuellen Ver- 
bindungen iiber den virtuellen Pfad zusam- 
mengefasst werden, 40 

und dadurch, dass die zentrale Steuerungseinheit 
weiterhin angepasst ist, folgendes zu tun: 

Wenn die virtuelle Verbindung die bestimmte 45 
Bandbreite ubertragen kann, zusatzlich Uber- 
priifung, ob der virtuelle Pfad die bestimmte 
Bandbreite ubertragen kann, 
entsprechend dem Ergebnis des zusatzlichen 
Uberprufungs-Schrittes Zulassen, dass der so 
Datenstrom iiber die virtuelle Verbindung an 
den bestimmten Benutzer geliefert wird, oder 
Verbieten, dass der Datenstrom an den be- 
stimmten Benutzer geliefert wird. 

55 

10. Ein Zugangsnetz gemaB Anspruch 7, dadurch ge- 
kennzeichnet, dass die zentrale Steuerungsein- 
heit mit den Verwaltungs-Mitteln verbunden ist, und 



dadurch, dass die Verwaltungs-Mittel weiterhin so 
angepasst sind, folgendes zu tun: 

Bereitstellung eines virtuellen Pfades im Zu- 
gangsnetz, dessen Bandbreite von einer Ver- 
kehrslast bestimmt wird, die von der Vielzahl 
der Benutzer erwartet wird, 
Verbinden der Vielzahl von virtuellen Verbin- 
dungen mit dem virtuellen Pfad, 

und dadurch, dass die zentrale Steuerungseinheit 
weiterhin angepasst ist, folgendes zu tun: 

Wenn die virtuelle Verbindung die bestimmte 
Bandbreite ubertragen kann, zusatzlich Uber- 
priifung, ob der virtuelle Pfad die bestimmte 
Bandbreite ubertragen kann, 
Entsprechend dem Ergebnis des zusatzlichen 
Uberprufungs-Schrittes, 

Aktivieren der Verwaltungs-Mittel zur Ver- 
bindung der virtuellen Verbindung mit dem 
virtuellen Pfad und Zulassen, dass der Da- 
tenstrom iiber die virtuelle Verbindung an 
den bestimmten Benutzer geliefert wird, 
andernfalls Verbieten, dass der Daten- 
strom an den bestimmten Benutzer gelie- 
fert wird. 



Revendications 

1. Procede destine a fournir, sur un reseau d'acces, 
un f lot de donnees necessitant une bande passante 
particuliere et une qualite de service particuliere, le- 
dit procede comprenant I'etape consistant a fournir 
une plurality de circuits virtuels capables de satis- 
faire les exigences de bande passante et de qualite 
de service entre une pluralite d'utilisateurs couples 
audit reseau d'acces, et un serveur d'acces dudit 
reseau d'acces couple a un fournisseurde contenu 
utilisable pour fournir ledit flot de donnees, 
caracterise en ce que, apres qu'un utilisateur par- 
ticulier a demande ledit flot de donnees a partir dudit 
fournisseur de contenu, et si ledit utilisateur parti- 
culier manque de support pour negocier ou accep- 
ter ladite bande passante particuliere via ledit re- 
seau d'acces avec sa qualite de service particuliere, 
ledit procede comprend, en outre, les etapes con- 
sistant a : 

identifier, sur une unite de commande centrale 
dudit reseau d'acces, un circuit virtuel hors de 
ladite pluralite de circuits virtuels capable de 
garantir ladite qualite de service particuliere en- 
tre ledit utilisateur particulier et ledit serveur 
d'acces, 

verifier, dans ladite unite de commande centra- 



12 



BNSDOCID: <EP 1 



_1383353B1_I_> 



23 



EP 1 383 353 B1 



24 



le, si ledit circuit virtuel peut transmettre ladite 
bande passante particuliere, 
selon Tissue de ladite etape de verification, per- 
mettre audit f lot de donnees d'etre fourni sur le- 
dit circuit virtuel audit utilisateur particulier, ou 
ne pas permettre audit flot de donnees, d'etre 
fourni audit utilisateur particulier. 

2. Procede selon la revendication 1 , caracterise en 
ce que ledit procede comprend, en outre, les eta- 
pes consistant a : 

si ledit circuit virtuel ne peut pas transmettre la- 
dite bande passante particuliere, verifier, en 
outre, si ledit reseau d'acces peut adapter ladi- 
te bande passante particuliere entre ledit utili- 
sateur particulier et ledit serveur d'acces, 
selon Tissue de ladite etape de verification 
supplementaire : 



ce que ledit procede comprend I'etape prealable 
consistant a fournir un chemin virtuel sur ledit re- 
seau d'acces, la bande passante etant determinee 
a partir d'une charge de trafic attendue, a partir de 
ladite pluralite d'utilisateurs, et en ce que ledit pro- 
cede comprend, en outre, les etapes consistant a : 

si ledit circuit virtuel peut transmettre a ladite 
bande passante particuliere, verifier, en outre, 
si ledit chemin virtuel peut transmettre ladite 
bande passante particuliere, 
selon Tissue de ladite etape de verification sup- 
plementaire, 

connecter ledit circuit virtuel audit chemin vir- 
tuel et autoriser ledit flot de donnees a etre four- 
ni sur ledit circuit virtuel audit utilisateur parti- 
culier, 

autrement, ne pas autoriser ledit flot de don- 
nees a etre fourni audit utilisateur particulier. 



adapter la capacite dudit circuit virtuel pour 
qu'il transmette ladite bande passante et 
permettre audit flot de donnees d'etre four- 
ni sur ledit circuit virtuel audit utilisateur 
particulier, 25 
autrement, ne pas permettre audit flot de 
donnees d'etre fourni audit utilisateur par- 
ticulier. 

3. Procede selon la revendication 1 , caracterise en so 
ce que ledit procede comprend les etapes pream- 
bles consistant a : 

fournir un chemin virtuel sur ledit reseau d'ac- 
ces, dont la bande passante est determinee a 35 
partir d'une charge de trafic attendue a partir 
de ladite pluralite d'utilisateurs, 
rassembler ladite pluralite de circuits virtuels 
sur ledit chemin virtuel, 

desactiver tout moyen de contrdle d'admission 40 
de connexion dans ledit reseau d'acces qui 
peut eviter le rassemblement de ladite pluralite 
de circuits virtuels sur ledit chemin virtuel, 

et en ce que ledit procede comprend, en outre, les *s 
etapes consistant a : 

si ledit circuit virtuel peut transmettre ladite 
bande passante particuliere, verifier, en outre, 
si ledit circuit virtuel peut transmettre ladite 50 
bande passante particuliere, 
selon Tissue de ladite etape de verification sup- 
plementaire, autoriser ledit flot de donnees a 
etre fourni sur ledit circuit virtuel audit utilisateur 
particulier, ou ne pas autoriser ledit flot de don- ss 
nees a etre fourni audit utilisateur particulier. 

4. Procede selon la revendication 1 , caracterise en 



Procede selon la revendication 3 ou 4, caracterise 
en ce que la bande passante dudit chemin virtuel 
est determinee selon une loi de trafic statistique, en 
fonction d'un nombrede circuits virtuels multiplexes 
sur ledit chemin virtuel, d'une charge de trafic par 
utilisateur et d'une probabilite de refus de service. 

Procede selon la revendication 3 ou 4, caracterise 
en ce que le nombre de circuits virtuels multiplexes 
sur ledit chemin virtuel est determine selon une loi 
de trafic statistique, en fonction d'une bande pas- 
sante dudit chemin virtuel, d'une charge de trafic 
par utilisateur et d'une probabilite de refus de ser- 
vice. 

Reseau d'acces utilisable pour transmettre un flot 
de donnees necessitant une bande passante parti- 
culiere et une qualite de service particuliere, et 
comprenant : 

un serveur d'acces couple a un fournisseur de 
contenu utilisable pour fournir ledit flot de don- 
nees, 

un moyen d'administration adapte pour fournir 
une pluralite de circuits virtuels capabtes de sa- 
tisfaire les exigences de bande passante et de 
qualite de service entre une pluralite d'utilisa- 
teurs couples audit reseau d'acces et un ser- 
veur d'acces dudit reseau d'acces couple a un 
fournisseur de contenu executable pour fournir 
ledit flot de donnees, 

caracterise en ce que ledit reseau d'acces com- 
prend, en outre, une unite de commande centrale 
adaptee pour, apres qu'un utilisateur particulier a 
demande ledit flot de donnees a partir dudit fournis- 
seur de contenu, et si ledit utilisateur manque de 
support pour negocier ou pour accepter via ledit re- 
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seau d'acces ladite bande passante particuliere 
avec ladite qualite de service particuliere : 

identifier un circuit virtuel hors de ladite pluralite 
de circuits virtuels capable de garantir ladite 
qualite de service particuliere entre ledit utilisa- 
teur particulier et ledit serveur d'acces, 
verifier si ledit circuit virtuel peut transmettre la- 
dite bande passante particuliere, 
selon I'issue de ladite etape de verification, 
autoriser ledit flot de donnees a etre fourni sur 
ledit circuit virtuel audit utilisateur particulier, ou 
ne pas autoriser ledit flot de donnees a etre 
fourni audit utilisateur particulier. 

Reseau d'acces selon la revendication 7, caracte- 
rise en ce que ladite unite de commande centrale 
est couplee auxdits moyens d'administration, en ce 
que lesdits moyens d'administration sont, en outre, 
adaptes pour adapter la capacite dudit circuit vir- 
tuel, et en ce que ladite unite de commande cen- 
trale est en outre adaptee pour : 



si ledit circuit virtuel peut transmettre ladite 
bande passante particuliere, verifier, en outre, 
si ledit chemin virtuel peut transmettre ladite 
bande passante particuliere, 
selon I'issue de ladite etape de verification sup- 
plemental, autoriser ledit flot de donnees a 
etre fourni surleditcircuitvirtuel audit utilisateur 
particulier, ou ne pas autoriser ledit flot de don- 
nees a etre fourni audit utilisateur particulier. 

10. Reseau d'acces selon la revendication 7, caracte- 
rise en ce que ladite unite de commande centrale 
est couplee auxdits moyens d'administration, en ce 
que lesdits moyens d'administration sont, en outre, 
adaptes pour : 

fournir un chemin virtuel sur ledit reseau d'ac- 
ces, la bande passante etant determinee a par- 
tir d'une charge de trafic attendue a partir de 
ladite pluralite d'utilisateur, 
connecter ladite pluralite de circuits virtuels 
audit chemin virtuel, 



si ledit circuit virtuel ne peut pas transmettre de 
bande passante particuliere, verifier, en outre, 
si ledit reseau d'acces peut adapter ladite ban- 
de passante entre ledit utilisateur particulier et 
ledit serveur d'acces, 

selon Tissue de ladite etape de verification 
supplemental : 

declencher un moyen d'administration 
pour adapter la capacite dudit circuit virtuel 
afin qu'il transmette ladite bande passante 
et permettre audit flot de donnees d'etre 
fourni surleditcircuitvirtuel audit utilisateur 
particulier, 

sinon, ne pas permettre audit flot de don- 
nees d'etre fourni audit utilisateur particu- 
lier. 



Reseau d'acces selon la revendication 7, < 
rise en ce que lesdits moyens d'administration 
sont, en outre, adaptes pour : 



et en ce que ladite unite de commande centrale est, 
en outre, adaptee pour : 

si ledit circuit virtuel peut transmettre ladite 

bande passante particuliere, verifier, en outre, 

si ledit chemin virtuel peut transporter ladite 

bande passante particuliere, 

selon I'issue de ladite etape de verification sup- 

pleYnentaire, 

declencher lesdits moyens d'administra- 
tion pour qu'ils connectent ledit circuit vir- 
tuel audit chemin virtuel et autoriser ledit 
flot de donnees a etre fourni sur ledit circuit 
virtuel audit utilisateur particulier, 
sinon, ne pas autoriser ledit flot de don- 
nees a etre fourni audit utilisateur particu- 
lier. 



fournir un chemin virtuel sur ledit reseau d'ac- 
ces, dont la bande passante est determinee a 
partir d'une charte de trafic attendue a partir de 
ladite pluralite d'utilisateurs, 
rassembler ladite pluralite de circuits virtuels 
sur ledit chemin virtuel, 

desactiver tout moyen de controle d'admission 
de connexion dans ledit reseau qui peut empe- 
cher de rassembler ladite pluralite de circuits 
virtuels sur ledit chemin virtuel, 



eten ceque ladite unite de commande centraleest, 
en outre adaptee pour : 
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